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V. Torra in [8] presents an algorithm for construct-
ing Weighted OWA operators [7] using interpolation
(Denition 1 in [8]). His method relies on the con-
struction of a monotone increasing functionW (x) that
interpolates the points (i=n;
∑
j6i wj) together with the
origin, where the weights wj denote relative impor-
tance or reliability of information sources. In addition
to being monotone, the functionW (x) is required to be
a straight line if the data permits. As the interpolant,
V. Torra uses the monotonicity preserving quadratic
spline of McAllister and Roulier [5], which has also
been used for representation of membership functions
in [3].
I would like to draw attention to another, simpler
algorithm for constructing monotone quadratic inter-
polating spline due to Schumaker [6]. Schumaker’s al-
gorithm requires specication of slopes at data points,
however these slopes can be selected automatically
using the method by Butland [2]. The modied algo-
rithm is described in detail in [4], and the pseudocode
is presented in [1]. In [4] it was proven that with
Butland slopes both algorithms produce identical
results.
However, Schumaker’s algorithm is far less com-
plicated, more ecient and requires fewer additional
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knots. Moreover, if used with Butland slopes, it pre-
serves not only monotonicity but also convexity of
the data (shape-preserving spline). It is therefore
most suitable for the construction of the interpolant
for WOWA operations, since preservation of convex-
ity immediately satises the second requirement of
V. Torra, namely that W (x) must be a straight line
if the data so permits. Complicated constructions and
modications in [3,8] become unnecessary.
Schumaker’s algorithm can also be used for con-
struction of membership functions from data, and for
their interactive renement. This technique was de-
scribed in [1], where the pseudocode was presented.
References
[1] G.P. Amaya Cruz, G. Beliakov, Approximate reasoning
and interpretation of laboratory tests in medical diagnostics,
Cybernet. Systems 26 (1995) 713–729.
[2] J. Butland, A method of interpolating reasonably-shaped curves
through any data, Proceedings of the Computer Graphics
80, Online Publication Ltd., Middlesex, UK, 1980, pp.
409–422.
[3] J.E. Chen, K.N. Otto, Constructing membership functions using
interpolation and measurement theory, Fuzzy Sets and Systems
(73) 1995 313–327.
[4] R. Iqbal, A one-pass algorithm for shape-preserving
quadratic spline interpolation, J. Sci. Comput. 7 (1992)
359–376.
0165-0114/01/$ - see front matter c© 2001 Elsevier Science B.V. All rights reserved.
PII: S 0165 -0114(01)00018 -5
550 G. Beliakov / Fuzzy Sets and Systems 121 (2001) 549–550
[5] D.F. McAllister, J.A. Roulier, An algorithm for computing
a shape-preserving oscillatory quadratic spline, ACM Trans.
Math. Software 7 (1981) 331–347.
[6] L.L. Schumaker, On shape-preserving quadratic spline
interpolation, SIAM J. Numer. Anal. 20 (1983) 854–864.
[7] V. Torra, The weighted OWA operator, Int. J. Intell. Systems
12 (1997) 153–166.
[8] V. Torra, The WOWA operator and the interpolation function
W
∗
: Chen and Otto’s interpolation revisited, Fuzzy Sets and
Systems 113 (2000) 389–396.
